Background: Postoperative nausea and vomiting (PONV) can lead to complications and increased healthcare costs. We investigated whether patient preoperative concern about PONV is associated with postoperative antiemetic use, independently of Apfel score. Methods: Patients eligible for study were English-or Spanish-speaking women with breast cancer undergoing mastectomy, lumpectomy or reconstructive surgery as outpatients during July 2014-July 2017, when the pre-anesthesia clinic routinely screened for preoperative concern via tablet computer-based survey. Excluded were patients who did not rate their concern or lacked Apfel score. Risk factors for concern were evaluated in a multinomial model adjusted for multiple hypotheses. Using generalized linear regression, preoperative concern was tested for association with number of antiemetics administered in the postanesthesia care unit. Results: Of preoperative surveys, 7.1% (58/812) were excluded for missing data, leaving n = 754 surveys contributed by n = 706 subjects (age 26 -80 years). Patient preoperative concern ranged from none (32.8%), mild (30.2%), moderate (22.9%), severe (7.8%), to very severe (6.2%). Adjusted for age, concern was increased by history of motion sickness (Odds Ratio 1.51, 95% Confidence Interval 1.11 -2.06) and history of PONV (9.02,) and decreased by prior surgery without PONV (0.35, and Spanish as primary language (0.42, 0.25 -0.68). Number of postoperative antiemetics, usually 1 (41.2%) or 2 (33.4%) drugs, was unassociated with preoperative concern before or after adjustment for Apfel score. Conclusions: Among women undergoing breast cancer-related surgery, preoperative concern about PONV varies by prior history of PONV and motion sickness and by ethnicity.
Introduction
It is estimated that post-operative nausea and vomiting (PONV) affects one-third of surgical patients who undergo general anesthesia [1] and as many as 80 percent of high-risk patients [2] . PONV is an unpleasant experience that significantly decreases patient comfort and satisfaction [3] . In rare cases, PONV leads to serious medical complications, including dehydration, electrolyte imbalances, aspiration of gastric contents, esophageal rupture, suture dehiscence, and bleeding [4] . PONV can prolong recovery times and cause unintended hospital admissions [5] . It is not surprising, therefore, that PONV has a significant financial impact on the healthcare system-it is estimated that hundreds of millions of dollars are spent annually in the United States on PONV and its resulting complications [6] .
There are several validated methods to determine a patient's risk for PONV.
One of the most widely used, the Apfel score ranges between 0-4 with one point given for each of the following 4 factors: female gender, non-smoking status, prior PONV or motion sickness, and use of postoperative opioids [2] . The higher the patient's Apfel score, the higher the risk of PONV (score 0 = 9% risk, 1 = 20%, 2 = 39%, 3 = 60%, 4 = 78%) [2] . Although well-validated, the components of the Apfel score are largely inherent to the patient or procedure and not amenable to intervention. Patient concern about PONV, in contrast, might be possible to mitigate through intervention.
One method of ascertaining patient concern is via self-administered questionnaire using a tablet computer. Tablet-based screening provides multiple benefits, including effectiveness at collecting routine health information, general ease of use [7] , and improved patient candidness [8] . However, some patients, including those with less than a high school education or multiple comorbidities, may have difficulty using such questionnaires [7] .
Using data from a tablet-based survey in routine use at our institution, we undertook to assess patient preoperative concern about PONV in a high-risk population, namely female patients undergoing breast cancer-related surgery.
Our aim was to learn whether a patient's concern about PONV is associated with her receipt of postoperative antiemetics. If an association exists, then an intervention to address preoperative concern may be developed and implemented with the goal of reducing the risk or severity of PONV and its impact on patient satisfaction, recovery, and healthcare costs. Open Journal of Anesthesiology
Methods
The study used a deidentified database of routinely generated data and was approved in advance by the hospital's Institutional Review Board, which granted a waiver of informed consent (IRB #16044). Patients eligible for this study were English-or Spanish-speaking women with breast cancer undergoing mastectomy, lumpectomy or reconstructive surgery as outpatientsat City of Hope in Duarte, CA, during July 2014-July 2017. The period of study was chosen for practical reasons: during that time, the pre-anesthesia clinic routinely screened surgical patients using a tablet computer-based survey available in English and Spanish.
The survey collected, in addition to histories of PONV, motion sickness, and smoking, the patients' rating of their preoperative concern about PONV (using possible answers of None, Mild, Moderate, Severe, Very Severe, Don't Know, and Prefer Not to Answer). Survey responses became part of the electronic medical record, from which they and clinical and demographic characteristics were linked to data on postoperative use of opioids and antiemetics (ondansetron, promethazine, prochlorperazine, scopolamine, and metoclopramide) in the postanesthesia care unit. Apfel scores were calculated per published formula [2] .
Once assembled, the database was stripped of personal identifying information.
Characteristics investigated for potential association with preoperative concern were history of PONV, history of motion sickness, current smoking, primary language, and age at survey. Those risk factors were evaluated in a multinomial model adjusted for multiple hypotheses using the Holm-Bonferroni method [9] . Preoperative concern was tested for association (p < 0.05) with number of postoperative antiemetics in a generalized linear regression model (normal distribution, log link), with and without adjustment for Apfel score. In all models, a generalized estimating equation with independent correlation was used to take within-patient correlation into account, for those subjects who underwent more than one surgical operation (each with its own preoperative survey) during the study period.
Results
Of operations with preoperative surveys, 7.1% (58/812) were excluded for incomplete survey, leaving for study n = 754 operations contributed by n = 706 subjects (age 26 -80 years, Table 1 ).
Of these subjects, 45 contributed 2 operations each, and 1 subject contributed 3 operations (mastectomy and 2 reconstruction procedures). Compared to the operations studied, those excluded for incomplete survey (n = 58 from n = 57 subjects) were statistically similar in age (mean 55. Apfel score ranged from 1 (1.2%), 2 (21.2%), 3 (47.6%), to 4 (30.0%). Preoperative concern about PONV was higher with Apfel score of 4 (Odds Ratio 
Discussion
According to our study, preoperative concern about PONV is not predictive of actual PONV as measured by use of postoperative antiemetics. This finding contrasts with a previous report that, among patients undergoing ambulatory hand surgery under general anesthesia, PONV measured using a visual analog scale is associated with high level of preoperative anxiety [10] . It is likely that concern about the possibility of experiencing PONV does not equate with the degree of emotional distress and physiological changes associated with high level of anxiety, helping to explain the difference in findings between these 2 studies.
Among our patients undergoing breast cancer-related surgery, most (67.2%)
reported at least mild concern about PONV. We studied a population at high risk of PONV (77.6% with Apfel scores of 3 or 4). A previous study of a lower-risk patient population reported far lower concerns for nausea (8.7%) and vomiting (5%) [11] . The finding that our patients' concern was increased by their history of motion sickness and PONV and decreased by prior surgery without PONV suggests that individual patients gauged their risk of PONV accurately.
We found that Spanish-speaking patients-despite taking our tablet-based survey in Spanish-reported lower levels of preoperative concern about PONV than English speakers did. Spanish speaking patients also had a lower rate of response to the survey question about preoperative concern. Taken together, these findings may indicate that less acculturated patients may be reluctant to disclose to providers views related to their healthcare that could be perceived as negative or critical. This interpretation is supported by a previous report that, compared to non-Hispanic whites, patients from ethnic and cultural minorities tend to underreport pain [12] .
Limitations of the current study include its restriction to a single medical center and patient population. In addition, PONV among our subjects was not measured directly but was studied instead via the number of antiemetic medications administered postoperatively. Finally, Spanish-speaking patients were somewhat underrepresented in our sample, due to their higher rate of incomplete surveys. Whether those surveys were left unanswered for technical difficulty, which has been identified in other ethnic and cultural minorities [7] , or from reluctance to report a negative viewpoint warrants investigation.
Conclusion
Among women undergoing breast cancer-related surgery, the level of preoperative concern about PONV varies by history of PONV and motion sickness and Open Journal of Anesthesiology ative antiemetic medications. From this finding, we conclude that intervention to address preoperative concern about PONV is unlikely to be effective in reducing actual PONV.
